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(57) Abstract: An ultrasonic levitation device, comprising a 
fixed part (1) and a movable part (7) movably installed on the 
fixed part, wherein thin ultrasonic vibrators (9, 1 1, 13) formed 
by stacking piezoelectric elements on each other are installed 
on the fixed part or the movable part and, for example, float- 
ing surfaces are formed, in sloped surfaces (3a, 5a, 9a, 9c), 
sheet oscillating devices are installed on the fixed part or the 
movable part through a column member, or the direction of 
the ultrasonic vibration of the fixed part or the movable part 
is changed by a vibrating direction changing means, whereby 
the movable part can be floated through the floating surfaces 
by the ultrasonic vibration of the fixed part or the movable part 
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25 £*ltv^ 0 jiibs»§s«i 1 3 » % 1 7 tmmmmi n© 

_hTffi^K»tfe^^«ffiWl l 9> 12 1 £l£Jglb;Kl 1 7 ofe^rfciS: 
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if btltctfj 1 2 3 „ 1 2 5 kfahMj&ZthX^Zo ±mMWiffi. 1 

i 

fl!)te N gE^l&IK Lfc!H5£§& 1 0 Hi]o;£<H!];tf-f K910 3 b&Wtf'f K 

$p l o 5 £>?i^;t£te:^j"£Si~ <5 J; 5 l^MtK^TI^Efe £ ;ti>"C <s Q ^ 

5 mmw. 1 1 3 fe^y^-r i 2 3 &wttf htix^x. r o 

K«J 1 2 3 tt, _t4l!]M#« 123ai TiWM#4® 123biH 

1. 5 

UUJ#-f KSPl 2 5^|git btlTVNT, KgBl 2 5 te, _hiH!) 

12 5a £Tffi!HSl#4® 1 2 5 b £ fc£<oXWW:fcmmZtlX^%o 
10 -£LT,JL!B*J&£fti-MIt)gmi 1 3WtI||)t5i t^X «K 
ill! (b) {OTtJ;5}u, T$mUl 0 9&zm*jjfaKn±VtcV?;1B 

_h|BRT©fI5 1 0 9 <D«^^oV>THlcl#b<l^PJ-rS„ HI W M> 

15 ^ftij^f-r \*tok&m#<t vgwm&Kit^xMMUi 1 7(om^M< 

^^^lb^9 <DW-^W< bfcil-B-^te. InlCllg^mjE 
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k&x% &< ^ott!5. 

&i i m^M^-rs^^jg^^Boj; 5 ^ Kai.i 

2 3 kftWtf>( Kg&l 2 5<Dm&bMW}WLl 1 7©J?^.SrS*b*S^ 
10 £it:3l§'B'fc«JblB;£{B!l#V K*»l 2 3i*i^ K«P 1 2 5 Off &<D 

fy^m- < -rttrf x> t^sj^m 1 1 3 DMbSK*** < vit^m 
m%h\z- s r©ii©ii©t^ttt, feiw^f-f Kasi 2.3 ^^r^ij^f-r 

KSRl 2 5»H©ilt U, 1 1 7(Dff^O^$r^< UT 

15 *glbig*B£::fc# < bfc%^"CfeSo *o i 5 1 5 w i: KiJ; 

_b|B RTHfrgB 1 0 9fcWu _bfBUfc<t 9 Ili^ifl 1 5 #8* 
ttkftTv^o *ffcfc>t>s iSS)^©i l 3©IS«i l 7©±{W^tt— 
20 ^©ftWl 3 1, 1 3 3 «:^UT!fcK:y^fcW»aJ## 1 1 1 * s K»t 
bn*CV^T N ^ORTIIjgp^^ 1 1 1 0T®ftiJlc:_h|B51»)#^^^S 1 1 
5&lBLVrt>tiX^Z>o _L|B«Ib*#£Sm 1 1 5fc3\ _h|B 1 
1 1 ©Tffifc@3fe$ttfc@j£aJ*t 1 3 5t, i©SSOT 13 5 
tttt hMz.T t^-a-*- — $ 137^ ^©T^fax- ^ 13 7 <D%$& 

25 ^^9#it^ttfe^i 3 9 tfrt>Mj$.&tix^z>o ±mr f?-*-^—? 

1 3 3 9 tts T — * 13 5 • HX*§fcl JcoTftfi, 
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i' 

- )• 

X>_hlBnr»)§|5 1 0 9 Kite* h y/lil 4 1 &Jfc V #tf kftTV^ 5<> 
-LIB* h y/iil 4 1 tts -LIB RrKjgP^:#: 1 l l KJfe^ttttbtbfcT 
1 4 3 £ N r©7^fax-^r 143 <E>Mffl!H-&9tttt£> 
15 tbltX h 1 4 5, 1 4 7 £ $*LTV^ 0 

-hfBT^^cxrc — ^ 1 4 3 fit, HEfcUfcK L7t5Sl& A^^^S 1 15© 

20 ft, z<DmM<Dj&nx*temmm**&m vitT?<?*.^—? 1 4 3 & 

X, _hiB* h3"««Mtl 4 5. 1 4 7 tttt^tt^tt-JN-d^m^^ttr 



22 



WO 03/076313 



PCT/JP03/02830 



4 3 ^^j-r^PPJnmjE^r roj kirZ> 0 ttii^oT, r^*^— * 

1 4 3 te^^fa^figKlMoTV^ ; e^^m> JtlE*b^«tl 
5 4 5, 1 4 7#S|§5£g&i 0 l<Z>U^itl 0 2 (DfoMfcW Vtttf btlX^ 

h y/lfl 4 1 <D#W}ftB$ t«^ T^faX^;?14 3lul 

ff^PP^Pi-^o ffiffioOTPfciJ: «9 T^~^-* 1 4 3 £HX$S£i3:s ■£ 
£oT, _hfB* h 1 4 5, 1 4 7©1^10 1OU^i| 

10 10 2 <DPnmz.ft1rZ>W VHi?ffiffi®i£tl% r £ M&5 0 

15 tfxDmx-h&o 

£1% ^l 4i^^ti iii^ilii l 5©7>fax- 

* 1 3 7 %mW}l,X Zft*W-&£lt, ^Utaot, il39^14 
S^^^lHj^^fb^-tir^c ^<7>^1 3 9 (D&WilZ. ^oTIhI^Ir]^ (mv) 

20 m b> m : 5S«j*3§£2gg 115 <DMM 
v : 5S«l*^^^mi 1 5<Dmm 
_hfB (mv) <DSH&*3§3s^ £ «!K #c<D5£ (I) KTF-rmnmfcfcfv 
Vkm^&Vs pTKjgpi 0 9^{ii^^|p]^ (MV) <DmW}A&&t£1rZ> 0 
-ffl M : "pTS!)§I3 10 9 i 
25 V : ori!)^ 10 9 <£>31S 
m v +MV= 0 (I) 
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tit N ^rsiiHsi o 9 j**©^ an iz^-rmm. (v) \^xm^m^ 

V = - (m/M) Xv (II) 

^frbfcStLT, &.<DWimz. iot#Itfcr ^fax- * 13 7 Srlfc 
5 ^$^TT^«)U7^^I1 3 9 *7cO<fettKlS5i-- £ fc**J&S ^©i^l- 

j&t&UfcRTlfrglSl 0 9^IrHcM5:^*oTL* 5o -twTN ^ 
hyyilUUty^tSiilc^S. oi£ «K ^^y^lf 14 
1 ©T^fai-^ 1 4 3^O*JEE<0R3JDSrJh«)"r#Jft^«eiJ:-t-S r i: 
10 Kl £ r> ffiW<D* h y^Ml 4 5 „ 14 7^@^10 1©U$«10 
20rt^lc#b#ttT^ h y/"?*BIB STRIPS* So ^laot, rTS) 
SSI 0 9dSM?»5 i*rs»f^«r*«!li-5t>©t?«>«o o* U , 5Sib*3§ 

115 ©7^f*i-^ 137 asjjxai-f-a £ #mttRrwi*p i 09 

15 §p 1 0 9 Sr^f^^^l^I^iii^^Sr £: as-sr!6fcfr5t><D-efc5o 

4 1 J&UT?ttRTlb*Pl 0 9 5 r £teT?#ftV\ -t"ft:b*>> * 

h ^gn 4 ia$ftv^-t-5£ N mwjA^^mm i 5<z>nx$t • 

h ^1114 1 K<fcoT RlihgB 1 0 9 <©!&#5r-lkJ&5i&^a$ 

£-f s r©il©fl©S^tii, -^©ttWUl, 13 3« 
25 gfl 1 3 ©nf»ii>W_h^Kfli$tbTV>s 0 i:*T/Wc2fe© «fc 5 ^lil-iS. 
i-^*>*>s illil 1 3©IKiSl 1 7 ttff^|Rjm«JBE«rH3J0S*t 
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3i, 133 zmwgiW 113 <Dq>>bm±\zmn\stch<Dx~&> v , zti 

iaot, iiiti i 3^Mi!j^^bj^#^^-x^^i^<^^tg 

X, .LlBttlWl 3 1,13 3<Z)*it^£ 

bt£Z>JL£:*MVT^Z>h(D~?$>Z>o -ttefrlb, fgl2® (c), IB. 1 
3 ID (b), (c) Jg®J^l 1 7 0&*M{RiJ^iIiI^(D^m 

§B1 5 1, 15 3 <£r£!ttl£iir, tfih^mUl 5 1,15 3<^±^±|B 

10 — >$<Dfe%$tf i 3 i , i 3 3 &mtf±h<Dx°3bz>o -rt£t>-h, .tiaLfc 
x 5 i-, — *f^tt§PM 131, 133 %MW}mm 1. 1 3 o^'friteiifcia 

1 3 <^®jl;i^i-51£#&i^£i£5 J: 5 
M LTV>5tfS, &gM# 1 3 1 , 1 3 3lifclt©i^fc5or\ -^Oil® 

15 ^^-C, ^IttJ^l 5 1 , 15 3i«l«117i^^l5 5, 15 

HI 1 4E!K::fc5V^T, liiMIfil 1 5 ©T^fai 

20 -^137 ^IIEtbbT rttSrfa* • -^tUC J;oT, il39 

&&mW}t^tZo -eUT, ^!Jx^, RT®)^1 09^1118 (a) «t»Y 
m#faK%I^X±j3te®W)£i£tc^m&\ztt:, 7^f ax-^? l 3 7 tf* 
#^Ltil3 9^IUi (a) fT^l-^SbUfc^^^, XhvZf 

mm 4 1 ^t7tLT^ h y7mm*witm£. r*^*^— 

25 ^13 7/&Si&$lUT^l 3 9^11 1 m ( a ) t£-b;£r ^Ibl" 5 £ £ 
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its r t k:&5„ 

58£fc\ RTSblHS 1 0 9 3rfgl 1 EI (a) 4"T^^f 
T^^^^~^ 1 3 7 3 9 #501 10 (a) q>TJ?K& 

it. igfc. T*^*.:e— * 1 3 7«ltil 3 9 2Sfg 1 1 M (a) . 
fp±JjK&W}-fZ> t * b y^mU 14 1 *jr7\c LT* h y^i 

#gSrf?lt£ii:5o £ 5 fctttfsK: £ o -C~5Tl&g|$ 1 0 9 fill ll.(a) 

io ±tE,m^^m i 5 m<D%f&m%&m^xmm\^x&z>o iisitif 

9, mmK. mW}Am±mui 1 s^u-sui 39©^ 
mm, unmrnw^^-rtm^, * h ^^ti 4 1 0^-^ • 

<D?-< ^ >?&7Firh<DXtbZ>o . 

iti 3 9 jjfafc&m u ^(D t % <Dm& ttimmzmTF^my x&> 

frtn-zmi 3 9<D^i^^T^s-^^os^w-efcs#,^[Rj^Rrih§P 
109 ^^ibi-^^-f-efoS/O^ ±mvtc x 5 * b 141 

20 ^^-^bTV>Sfc^^Rrift§I5 1 0 9 te^Jti-S- £ J- ft So 

Hi 5 0^*JttSf^bT*$>5^, ::taii 3 9 asftii^ft 

14 1 #;*-:7 UTV^o Lfc^oT, Ml 3 9 (^^i&^lHlT'fc 
25 £AT. fUl&a. ^^b(^lil#^^V)ig$tbSr.^fcJ:9s ^IM 1 0 9 

■%mz.w>W}\^x\^< ~ £ i-*5„ 
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x h y ymm hi (o^-y • ary<o^^ ^ yjf%mK~m&&^ 0 

10 tl, * h y ^itl 4 1 &*7\nVxmWi£"&Z> £ (^b) K 
tei&mte&tiL&fc Sr##i"S J: 5 t> o t? *> S . 

6o pTlbfPl 0 9co^^4Sr (Y) £ £ *fc:511&fi:$ll£^« 1 1 5 

(y) £1-5£#ctf>5£ (ill) asjfczfc-t-s, 

25 Y=jVdt (III) 

Z^-vmKmMVtc^ (II) SrftA-TSi:, &<Z>5£ (IV) irftSo 
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Y = - (m/M) J v d t 

= - (m/M) y (IV) 

-rtefr-tb, rtH)^ 109 <D^&m (y) nmm*^mm 115 (omtL 

* (y) <D (m/M) £ftoTV»S 0 - *ttt^«Pffi*S»lb*3S^3Sia 1 
5 1 5<D (M/m) feX*$>Z>^k*lwM~fZ>o 

mz-&s m/M = 1/10 0 T-fetUS, MW}&ft£.mW 115 ©ig«J 
lOnm (n a n o — h/K 1 0" 9 m) "SJUjSB 
1 0 9O^«fl6tt0. Inmi45. 10 0fO^«?|l^o 

10 ttt, 5 ^V^#tt*r#*fc»KiWU ^©5£ (V) fc^'i" 

m/M< 1 (V) 

i-jfet>*>> (vi) m^-t-j: 5fct>©tfr!K &r^> asf&sis 

4|fil 1 5 rolim^, -HribaJl 0 9^©fi (m + M) ©1/2 

m/ (m + M) <l/2 (VI) 

RTS&lflS 1 0 9 KL*3tfZ><D&&<D&mtf'( K*&1 2 3 fc^fldtf'T K 

gpi 2 5 <Dj?^^^li)«i l 7 omfrteMtebTtZZ b X M&tf, 

20 ffi^#Jiffi©®59lSr*8^$*S#^K:WtJi»BiE<l!l^-< K« 1 2 3 £:£<fyj 
04 K*Bl 2 5©JP^<^£rJ¥<1-*U2£< ^ X, MW}BWl1 l 3©1 

£v> 0 o£ *) N &lb&l 1 7 btE^(D04 K*B 1 2 3, 1 2 



28 



WO 03/076313 



PCT/JP03/02830 



khsi2 5 © is t u uW)WL 117 <om^(o^n< UT 

j $>&±w\fe<D m ± % m 5 t & nrtg k ft 5 t> © -e &> 5 o 

5 X, — *fr©£«M*l 3 1,13 3^iftgll 1 3 0^.^#±^Et 

x, 3i,i3 3 i-zmmvmmm 51,15 3^ 

ffiftlfcl 5 5, 1 5 7Sr^UT^®)«l 1 7 fcSM**ih/TV*5 ©t, ± 
10 IB^mSr^ b\zn#>ZZ- b&X-% 5. 

-com i 2©^i©ii©i^icit aje«i o hm^ rthj^i o 9 id 

1 1 o^lSO^Bo#'a'i:lHlC-T?&6o 

@3£gBl 0 1 (Dmfc&l 0 7©W-Cfcot, t£mtf<< K8U10 3 
20 flijtf-f KffiSl 0 5fc»JtSU^«»!l!R*B&Jfcffl^iei 6 1, 16 3^1 
ttTV^ 0 f^t>*)> ®^^#-h^g0^^f^^l31«, 1 0 9 

T^l-^Tbfc^^^fc^, ^«B5JJbffl2§®l 6 1> 1 6 3#S& 

tttbfi, fe-mU^f-T K§JS 1 2 3 k&W#4 K§l$l 2 5©#_Lffil 2 3 a £ 
12 5a 101 <DJ54 KSPl 0 3 a i: 1 0 5 a ^ifeg^ttS ^ 
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i - 

5 ft, P^^E5lLffi^®^^ltS#0f«#^#X.^tb, 0^1 0 l{B!)fc 

< «Jfb£B i o 9{i|-efco-c t> ^©IS^c, 
X, ^jgteiftT Lt>@^£Bl 0 1 ^vJW)^ 10 9 k — fcpttm-?te.< 

i ■ J 

10 X, ftffBfgl 1-^1 3 (D^Jfec^^«|^*5^6ttWl 3 1, 133 
tilt, tttWl 3 1, 13 3 iliitl 1 3 ^rai-=?A^(7)S 

^5 o 

15 ifcte:, mi 9IU£r#f&UT, #3i§PJ!©l$ 1 4<DmM<Dmn&tfoW1rZ> 0 
^<Dm 1 4dI©||(Di^|I«, iulBfgl 1 ^^JS^^ffi^^^i- 
#5V^, £i\ ft«tl 3 1,1 3 3£Jgi&^gl 1 3 JifcitHrSi* 
fc^ftgWl 3 1,13 3<D~n**m&fttfWkVX<D^J*l 3 1a,. 
1 3 3 a £ Ufct><£>T-&5„ X, JnfBttSW 1 3 1, 13 3 kUmBM 

20 1 1 3^©t^ftititJ:oTfTnot^5, 

- g& # K J* — $F Sr # b T & U ^ tf> tfc W tt^T 1~ 5 . 

ft, iOfl 4©HI©ll©l^l:tt> ftSPItl 3 1, 133©- 

25 ^«tt^W©^X«-^^S#^W^^«^i-^^<tV\ 

f$2 0|§l^#mUT, ^PJ^^l 5 O^M(D^ffi^|ftBJi-5o 
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asv^, ±mmi 4 (DmM<Dmm(Dm^ tmm^. *1\ muni 3 1> 
133 zmmmm 1 1 3 ±izmitz> ttMi 3 i „ 133 (o— 

U&WiW&fcttl&b lt©^A 131a, 133ai L fc 5 „ : 

5 X> ±!B&«t 13 1.13 3 Srigl&iitt: 113 ©±TMitiBi LT, 

x^<—y- 13 2 ^—xzfu— M 34 1:131 t s - 

<0^<— M 34 %^A/T'_h|B4 f- 1 3.21*3 fcltaCl 

3 6^alt, mifecds^$tb"cv>SBr«j§P^i i i fchta^ 

: I 

10 fc&tf>Tfc5o i o J; 5 ftifilofc 1 5 r t ^ J: 9 , U»aJ*ft ill'© 

02 1 0«r#flaLT>fc3&|li<0SU 6 ©£Slfe©?l2*&«:t&B>3i _ 5. 
02 113 (a) f^^lllE^^^^SMW^^-h^e^^^^^^jE® 
20 0T?*>tK 021EI (b) te3g21® (a) <£> b - b 5 . * 

1\ @^«J2 0 1 ^*>?)s r©@3£«P2 0 l_bHiW:^»*fP2<) 3*s#-b 

*tfc©JBE«*^2 0 7 i:*}^OTi^S«2 0 9 

_b|B®W^^^^M2 0 5iaoTittMt5ii:l^^ 
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SX±^ (Dm 1 6 <D&te<DJ&tfcte J;5i &tf> J; 5 fc&*&2ti-5 r. t & 
2 0 7 *mm S*fc«W*»3Ufc1t 2 0 5 
IR] ^ PP*n -T 5 iBU>«i£ £r Hffl Jh_k if 5 Z. t & X # * V^ £> m *ig*g £r # 

2 0 7 os«a«3g3a>fe*5«wSEiii^^«2 o 5 mw\ pumka 

-hd$RTffiKi o ©T? *> S. 

20 Jb|B*j£teJ:5 fcs ttflBtjl<^mfe0^tl<D#^^PI^O^)mSr^*r 
o£ !K H-@F?<^^^^^^© 2 0 5 ©«W»t»S«:3fil:ft!l# 
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■j :. 

&m.w-rz> 0 r©ii8©^i©fffi©i^ii, mmm 7 comma 

5 4iS2 lilt, m2 4EI^^i-J; 5 fcs JZMTf^^^ — ? 21 3 t 
r©JIi7^f a x«-^ 2 13 <^^-{l!l^^«9#^e>tb^:^2'l 5 t ^ 
#U&£*VTV^ 0 ^LT, r.*b£><D4|itf>j©W$t®*^3^g2 1 1 If 
£oT^Hj?-2 0 3 (Dmmt$LW:®:ftW±*ft? h<DXlbZ>o 

M±z<omi 8<Dmm<DmwK£z> tmmmi 7 <DmM<DMM<Dm& 
10 tmwk(D%hW:%m~$-z>z t&x% % tmz, &m?2 0 3&X • y-#: 

x, xfi^-iRj^iBM^tb-rv^s 2m<om^mm^^mm.2 1 1 

So 

fc«*l$fc:^»#JiT»fc3fc#> N S^gR2 0 1 t nSW}$$2 0 3 t(Dm 

25 <DmmtemtbX'b& < , x-ox, ^sw)U2 0 s^mmaam^^^tc 
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121 i\z£<>xmm&&&£&Zk&\z.Vk*)T&\'&Wi£ii:Z>Z.btz.£ 

&m&: #>#it £ ^im-r 5 t> © T? & 5 o 

5 ffl N BUlBK! 16-118 ©lljSfcO^tfi^tt^rifclBfllfcjfiWjft*^^* 

^25 mx.T$m 2 6 m%^m tt*!§^oi 1 9 ©^loii 

*rBfcW*-3» *"f> 3 0 1 flSfc V) N - og^gp 3 0 lJhfcttRTIb 

§153 0 2 ;W±bfc;|«^imtBl-iag£:ftTV^ 0 _b|BpJl?)§l5 3 0 
15 2 ttRTlb^ 3 0 3 StM^LTV^ flERTlb^ 3 0 3 tf>TffiHR-te, — 

ftM"3 0 5, 3 0 7 ZftVX, ItBIit3 0 9 9 tt b tlX 

±|3®3K5I«S«3 0 9ttj26 mKTF-T <fc 9 Wl^ioT^5, 
1261 (a), (b) ^^i-J; 5 K\ T^S-S^K 
20 V ^ t"^* ^S^E 3 1 1 id*^ ^ \ r©Mflt3 1 KD^^SB 

Sr^i-©^3sjg^st3 0 9^ N &mmj± ^ffmm^f- 3 1 3^«@^pp*n 
tx s m2 6m (c) 1^1- «t 5 &t><£>£fr5. 

25 ffl, JESSIE LTte, ^-^^/W^MJEEm^^^-CfeoTt «fc < , W. 
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J; «9 , RTSbSB 3 0 2 &BfeM 3 0 1 t mfc 9 N gy&Ri* 

®tt%££fi3 0 9 SrHSffl LTV^, ^©I^Iif 309 
10 iBv^lc^otv^S©^ "5TI&g& 3 0 2$Joir i k*i!'It-<fg< <q x 
WKiSP 3 0 2lH!l<£>1?as{g< *ofcr t K: £ 0 * RTSb^B 3 0 2 

15 X, Rl®1^3 0 3 ijStMi!3 0 9<0®&fi— >tt<0tt«f3 0 5, 
3 0 7Sr^bTff 5 J: 5fcbr*3») % STOil30 
9flB®«W*Slb&«»tfa£fc4<, -Ro, W 3 0 3i©Iil:«i 

X, ±IB-*f©tt«P*t 3 0 5 N 3 0 7lt 026® (c) £>M^« 

20 lb^^ — ^^is»tSlils^*K:*rjESbfc#^fl!:Eia§HTv^s©-c, -LIE 
Xs ±12— ^ttW* 3 0 5 „ 3 0 7©Wi(j:, 0 2 6 EI (c) ©i 

x> ^.<omm<omm(Dm^i-i. &&W3 o 5, 3 0 7^itniii 
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3 0 9 <Di®£ V rtflflKlEIBSjftTV^ ®t^Ii!3 0 9 <Di®tiLUK 
3stfZ>MW)*:ff&irZ>Mj8,fcts:<oXte<9 , ZrtifcXoX, "THjIHS 3 0 2 

5 5o .. 

mz 7 m*&m\^x*&w<Dm 2 o^iiM^fi^i&Ki-So 

-Ofg 2 OOHJS^H^^t-f^ B&lBSgl 9tf>Hi£o?l2Mo^fc: 
*3V^T N tt£W3 0 5, 3 0 7 Ol^ fcEU W 3 2 1 %&Ml,tch<D 

; • • I .i 

T'fcSo Z<DM&W*, #«t3 0 5, 3 2 1, 3 0 7<^^Pi^*^^ 
10 &<D1/2(D lfgFfc:ftoTV^ 0 bfc^o <t «9 3 0 

5, 3 2 1 , 3 0 7(7)^^^^ id5-C*#S^, BUlB 

^1 9 0^mo^«i^lll^<D^jm^^-r5r i:^-e#5o 

#Cfc: N ft 2 8m£#J$bT:£3i§l^<£>!!2 1 <?5lllte©^ffiSrittW-t*S. 

15 3 2 1 (DiXt> <9 fc, mW&MmU 3 0 9 <fUJK y ^ 3 3 1 SrEt 9 # 

0 5, 3 0 7 teM^t^M 3 0 9©W^*iWl/4t-|Ct 

20 fcl&gKlIEg^tbTV^o 

f&k *i^©l/4tt-WT«feot, #i|*Lk£. MWafc&o {1/4 

+ (1/2) xn} i.tn{iit, -r&t^ i/^mwi 
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